
Reducing the potential for bidder regret also reduces the "winner's curse." This reduction

in the "winner's curse" tends to increase (on average) prices paid for the licenses and

permits the market to determine which aggregations of licenses make good business

sense. Reducing the scope for bidder regret also minimizes the likelihood that bidders

will wish to withdraw winning bids.

The ability to withdraw insures the bidders against winning too much, permitting

them to follow aggressive strategies. Finally, even when bidders do withdraw winning

bids, the government is effectively insured against losses because what the government

loses in revenue from awarding the license to the second-highest bid, it approximately

gains in the forfeited payment. .s.= PacTel Auction Design Comments at footnote 19.

D. Rules for Ending the Auctions

The experts retained by Pacific Bell, Professors Milgrom and Wilson, propose to auction

licenses simultaneously and keep all the auctions open until there is no new bidding on

any license. In addition, they proposed that bidders who wish to withdraw from any

single winning bid are eliminated from obtaining any licenses at all. Effectively, any

bidder desiring to withdraw on one license is forced to withdraw from participation in the

auction, forfeiting the up-front payment on all licenses.

While I am sympathetic with the attempt to leave all the auctions open, such

Draconian penalties for withdrawal create difficulties for the auction to actually

incorporate the values of the bidders. The ability of a dormant license to suddenly erupt

into bidding further exacerbates the problem. Under both my proposal and that of

Professor's Milgrom and Wilson, bidders must bid more than their valuation of the

licenses as independent licenses in order to acquire more valuable aggregations of

licenses. Under the Milgrom-Wilson proposal, if a bidder fails to acquire the aggregation

of its choice, perhaps because one of the licenses has become unexpectedly expensive, it
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is faced with the choice of either exiting the auction and forfeiting all of its up-front

payments, or purchasing remaining licenses at a loss. In contrast, the auction design

recommended here would allow bidders to exit particular auctions, forfeiting only the up

front payment for those particular auctions. The advantage of this is that bidders can take

a risk attempting to assemble an aggregation oflicenses, knowing that if it fails to achieve

the aggregation, it can withdraw from the other acquired licenses at a relatively small

cost, i.e., the up-front payment on those particular licenses.

The basic economic point is that it is desirable to encourage bidders to take some

risks attempting to put together aggregations of licenses, i.e., to bid more than these

licenses are worth alone. Professors Milgrom and Wilson would penalize this behavior

heavily. In contrast, the auction design recommended here encourages this behavior.

To understand the problem, consider a bidder who currently has the high bids, at

$15 each, on two licenses, A and B. Assume these are worth $20 each by themselves,

and $50 together. Given that the bidder wins license A, license B is worth $30' to this

bidder, and the bidder could be forced by competition to pay, say, $29 for license B. Ifat

this point the auction for license A suddenly becomes active, similar reasoning says that

the bidder would also pay $29 to keep A.5 Thus, the bidder might, by the sequencing of

auctions, be forced into paying $58 for a pair of licenses worth $50. No rational bidder

will let this happen with high probability, but the way a rational bidder avoids this

problem is to drop out of the bidding well before the prices reach the full value of the

license, for fear of the holdup possible if some currently inactive licenses suddenly

become active.

In contrast, the auction design recommended here allows the bidder to withdraw

from the license at a cost equal to the up-front payment for that license. This lowers the

5 This assumes that the bidder holds B at $29. Under the proposal ofProfessors Milgrom
and Wilson, it is very difficult for the bidder to back out ofthis state ofaffairs.
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risk of aggressive bidding without cost to the government, which collects the up-front

payment and sells the license for slightly less. In addition, the recommended auction

design (~ PacTel Auction Design Comments at 16-17 and 31-32) stops inactive

auctions pennanently, therefore letting a bidder lock in a piece of an aggregation, which

protects that bidder from further price increases in that license. Thus, under my proposal,

the unexpected restarting of bidding on license A is not possible. The proposed stopping

role described in my previous report C= PacTel Auction Design Comments at 16-17 and

31-32) pennits bidders to express the combination value of a group of licenses in the

individual bids, without substantial risk of being forced to pay too much.

Of course, to exploit the full value of simultaneous auctions, it is important to

have all the auctions open at the time when they approximately reach their final prices.

The auction design recommended here accomplishes this by slowing down the rate of

increase in prices as the auctions near termination, by making the bid increments smaller

when there are fewer bidders. Thus, auctions that will eventually produce higher prices

run at a relatively rapid pace, while auctions that are about to close, because competition

has been narrowed to two or three interested bidders, slow down. This ensures that, as

the prices converge to their final levels, a point is reached when prices are close to their

final prices, but most or all of the auctions remain open.

ID. Oral venus Repeated Sealed-Bid AUctiODS

The benefits attributed by many respondents, including AT&T, Cellular

Telecommunications Industry Association ("eTlA"), and others, to oral auctions actually

apply to any ascending-bid auction. These advantages include revision of bids in light of

bidding behavior by others, and the perception of openness. The ascending bid auction

advocated here possesses all of the advantages of the oral version of the auction, but
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permits simultaneity of the auctions, time to consult between bids, and concealment of

the identity ofthe bidders, in contrast to oral auctions.

As oral auctions are necessarily sequential, they create all the difficulties

associated with sequential auctions. Several respondents request that the bidders'

identities be kept secret, and although this is clearly a good idea, it is not enough. Oral

auctions will still tend to release information about the identities of the bidders, even

when the Commission takes steps to conceal their identities. In addition, "deep-pocket"

bidders may want to reveal their participation, hoping to deter others from participating,

011 the principle that winning against certain bidders (e.g., better informed and wealthier

bidders) typically means paying too much.

Consider, for example, the position of a bidder who know that a well-informed,

deep-pocket bidder has a high willingness to pay for a particular license, but that the

exact value of the license is not known by any bidder. In deciding whether to bid against

such a deep-pocket bidder, the first bidder understands that if she were to win an auction

in which the well-informed, deep-pocket bidder participated, her winning bid would

likely exceed the value of the license. Understanding this, the first bidder may choose not

to compete in auctions against such well-informed, deep-pocket bidders. The known

participation of deep-pocket bidders, thus, tends to reduce competition in the auction,

reducing prices actually paid. Therefore, the Commission should insist that the identities

ofthe bidders be kept secret, to promote more effective competition.

Finally, several firms, including Pacific Bell, do not consider collusion a problem

with oral bidding. While I agree that explicit collusion is very unlikely, it is nonetheless

possible that revealing the identities of the bidders will facilitate implicit collusion.
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IV. Disadvantages of a Separate National License

Many of the comments reflect a preference against the Commission's proposal for a

national license auction on the 30 MHz licenses. In particular, American Personal

Communications, Cellular Communications, Pacific Bell, BellSouth, McCaw, Paging

Network, GTE, Sprint, Southwestern Bell, Comeast, Telelocator, AT&T, and several

representatives of small finns oppose combination bidding for a national license.. This is

not surprising. A national license favors a few bidders at the expense of others and at the

expense of the national interest, for it creates a distinct likelihood of a national license

selling even when the MTAs are worth more individually than as a national license.

Professor Weber, representing IDS, is particularly eloquent on this point.

Proponents of a national license, e.g., CTIA, MCI, and Bell Atlantic, do not offer

powerful arguments in favor of such a separate auction. CTIA's own expert, Professor

Mark Isaac, argues for the utility of full combinatorial bidding in his report. Tha~ is, his

argument does not favor a national license, but rather favors full combinatorial bidding.

It is illogical to conclude from this argument that a national license is desirable in the

absence of other combinations being offered.

CTIA's argument that the bid price for the national license creates an "implicit

reserve price" is false. While it may be true that if each firm bids at least the pro-rated

value of the bid on the nationallicense,6 then licenses will be sold individually, there is

nothing in CTIA's proposal to induce bidders to bid that high. Indeed, one expects that

the per person value of PCS licenses varies from area to area, with urban areas likely

producing higher per person values. Therefore, bidders should not expect that licenses

from low density areas will sell for prices proportional to high density areas. As a

6 The pro-rated value for an MTA is calculated by taking that national bid, dividing by
the total population to find the price per person, and multiplying that figure by the
number ofpeople in the MTA.
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consequence, the implicit reserve price of CTIA's proposal is unlikely to become even a

focal point in the bidding, much less an inducement for a firm to raise its bid to prevent

the license from selling nationally, when it can reasonably hope to "free ride" on later

bidders.

MCl's proposal, which advocates a second-price or Vickrey auction on the

national license, actually exacerbates the free-rider problem relative to the Commission's

proposal. Since oral auctions tend to produce the second highest expected valuation as an

equilibrium price, and Vickrey auctions tend to produce the highest expected valuation as

a winning bid, the MCI proposal is tantamount to comparing the highest expected

valuation on the national auction to the second-highest expected valuation on the

individual licenses, insuring that a national license not only sells in circumstances where

it is valued significantly less than the licenses are valued individually, but sells at a lower

price as well.

MCl's proposal does not support the national interest in either efficiency or'raising

revenue, but effectively offers a subsidy for a national license even greater than the

subsidy inherent in the Commission's proposal. MCl's proposal does not merit serious

consideration, for it amounts to a proposal to subsidize a nationwide bidder at the

taxpayers' and PCS consumers' expense. The likely outcome, were MCl's proposal

adopted, is a very high bid for a national license, but a very low price actually paid.

Bell Atlantic's experts, Professors Bulow and Nalebuff, discuss a national license

in Appendix B of their report, pp. 25-31. In their discussion they make two errors. First,

they assume that a national license is the only aggregation that has any value. This is

certainly not in accord with the facts. It is clear that aggregations of cellular licenses

beyond the MTA level have been profitable and served consumers well. It is not at all

clear that a national license is even efficient, much less the only efficient aggregation.

Second, even if a national license were the only important aggregation, their proposal

promotes inefficient aggregation, which they ignore. Indeed, they describe an example in
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which it is assumed that bidders both know and choose to bid their value for the license.

As is well established in the auction literature, bidders in an auction will act strategically

to maximize profits, which involves bidding less than their maximum willingness to pay,

contrary to the discussion in the report ofProfessors Bulow and Nalebuff.

v. FuU Combinatorial venus Simultaneous Auctions

A significant number of the respondents indicate a preference for either simultaneous

auctions or full combinatorial auctions. In particular, NYNEX, National

Telecommunications and Information Administration ("NTIA"), Pacific Bell, Ameritech,

and CTIA all advocate auctions that permit the bidders to express the interdependencies

of the values of the licenses, either by simultaneous auctions, or by use of combinatorial

auctions, where users can define subsets of the licenses on which to bid.

Full combinatorial auctions were recommended by several respondents, including

CTIA,7 Ameritech, NYNEX, and NTIA. Combinatorial auctions have two fatal defects.

First, as the Commission noted, combinatorial auctions have a "free-rider" problem. This

problem is not solved by CTIA's proposal to announce the combinatorial bids prior to the

individual auctions, because these bids are still likely to discourage participation in the

individual auctions.8 The free-rider problem persists even when all combinations are

7 CTIA itselfdiscusses only limited combinatorial auctions, effectively contradicting their
expert, Professor Isaac, who argues for the benefits of full (i.e., all subsets) combinatorial
auctions. As he states: "With the FCC plan, it is still all or nothing, and some of the
disadvantages of non-combinatorial bidding remain." However, Professor Isaac also
acknowledges the potential inefficiency of full combinatorial auctions. He then,
somewhat illogically, considers that this means a separate auction for a national license is
desirable.

8 eTIA's expert, Professor Isaac, would have the results ofthe national auction announced
before the individual MTA bidding. In contrast, Bell Atlantic's experts would have the
results of the national auction announced after the individual MTA bidding is complete.
Neither of the proposals succeed in eliminating the free-rider problem. In particular,
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allowed. Professor Isaac's proposal, which requires announcing the outcome of the

national license prior to the oral auctions for the individual MTAs, does not solve the

free-rider problem as alleged, although it reduces the free-rider problem under some

circumstances. In particular, CTIA's proposal does not solve the problem that a bidder on

a national license has a disincentive to participate in the individual MTA auctions. In the

example provided in my prior report (a= PacTel Auction Design Comments at 13-14),

the use of CTIA's proposed auction continues to create inefficient aggregation.

The second problem with combination bids is the huge number of potential

combinations.9 Because bidders can create their own combinations and bid on them,

there may be thousands or even hundreds of thousands of auctions open simultaneously.

This plethora of auctions will strain the capacity of competitors even to keep track of who

is currently winning the auctions. The Commission should reject full combinatorial

auctions because of the necessity of complex software and the immensely complex

problem of bidding in these auctions, as well as the free-rider inefficiency they' create.

Full combinatorial auctions cannot be described as "transparent," i.e., easily understood

by bidders. In particular, the admission of any combination a bidder desires permits the

bidders for a national license have a disincentive to participate in the individual MTA
auctions, for participating in those auctions makes their national license less likely to
succeed. Ifa bidder for a national license is the highest value holder of some, but not all
MTAs, that bidder's incentive to stay out of the competition for individual MTAs creates
an inefficiency that persists no matter when the results of the national competition are
announced.

9 To make this point forcefully, consider the 492 BTAs. In a full combinatorial auction
for just one of the channel blocks C-G, bidders could choose to bid on any possible subset
of the BTAs. There are, in scientific notation, 1.28 x 10148 such subsets. The exact
number is 12,786,062,094,304,179, 739,022,253,232,809,188,346,257,992,355,
721,833,919, 106,906,625,522,642,205, 759, 980, 012, 773, 798, 148,063, 113,870,
651,109, 873,281,527,379, 754,908,382,364,816,614,564,560,895. Thisnumber
is much larger than the number ofelectrons in the universe, estimated to be 1087.
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bidders to "game" the system, creating complicated aggregations for the sole purpose of

blocking other bidders.10

In contrast to the claims of NTIA, full combinatorial auctions are not necessary

when simultaneous auctions are used. Bidders can express a preference for a particular

aggregation by bidding aggressively on the individual licenses of the aggregation. Thus,

full combinatorial bidding creates needless complexity.

Finally, electronic auctions are one method of achieving simultaneous bidding,

but not the only method. In my opinion, the Commission should use multiple rounds of

sealed bids in lieu of electronic auctions because of the limited time to set up, test, and

debug an electronic auction. Multiple rounds of sealed bids are easily understood by the

bidders and avoid the use of complex computer software. In my view, there is

insufficient time to deploy electronic auctions, while multiple rounds of sealed bids can

be deployed in a matter of days.

VI. Summary and Condusions

A consistent theme in the comments is that ascending bid auctions are preferable to one

time, sealed-bid auctions. This is correct. However, the best method to carry out

ascending bid auctions for PCS license rights is with several rounds of sealed bids rather

than oral bids. Simultaneous ascending bid auctions encourage efficient allocations of

the spectrum, avoiding the biases inherent in sequential, oral auctions. Simultaneity

pennits the auctions to be completed more rapidly, yet still allow adequate time for

10 In fact, a clever bidding strategy in combinatorial auctions involves creating
complicated geographical aggregations and bidding on those, in order to defeat bids on
others' aggregations. That is, optimal bidding strategies may involve lots of strange
aggregations, with the sole purpose of blocking others' aggregations. It may also be
desirable to "muddy the water" to make one's opponents' lives difficult, by bidding on
hundreds of thousands of aggregations.
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deliberation and careful, infonned bidding. The use of several rounds of sealed bids to

carry out the simultaneous auctions avoids the necessity to develop, test, and debug new

computer software and makes the auction easily understood by bidders.

The use of sequential oral auctions may cause license rights sold early to sell for

too little. Until bidders observe the strategies of other bidders, they will choose to be

conservative to avoid over-bidding, thus falling victim to the "winner's curse." This

conservative bidding will become apparent as the sequential auctions proceed. In

contrast, simultaneous auctions allow bidders to apply infonnation from all of the

auctions to each auction in which they bid, mitigating the "winner's curse," promoting

more infonned decisions, and resulting in a more efficient allocation of the PCS

spectrum.

Oral auctions, by revealing the identities of the bidders, increase the likelihood of

implicit collusion. In addition, revealing the participation of bidders with better

infonnation or deeper pockets may dampen competition, thus reducing the prices paid. In

contrast, simultaneous rounds of sealed bids permit the Commission to conceal the

identities of the bidders.

A separate auction for a national license promotes inefficient aggregation of the

licenses, as was argued by many respondents. Offering a national license is both

unnecessary and inefficient if the Commission auctions the licenses simultaneously. If a

national license makes good business sense, it will be established with the simultaneous

auction design described here.

Full combinatorial auctions suffer from three flaws. First, they encourage

inefficient aggregations because of the "free-rider" problem identified by the

Commission. Second, they are not readily understood by bidders, since bidders can

employ extremely complex bidding strategies. Finally, they are computationally

prohibitive, as bidders may choose to bid on hundreds of thousands of licenses.
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In sum, the auction design that best achieves the Commission's goals consists of

the use several rounds of sealed bids in which all geographic areas for given spectrum

blocks are auctioned simultaneously.

18



CERTIFICATE OF SSRVICE

I, Pamela J. Riley, do certify that on or before

November 30, 1993 copies of the foregoing Reply Comments of

PacTel Corporaton were either (1) sent via Federal Express

(names marked with an asterick), (2) hand delivered, or (3)

deposited in the u.s. Mail, first class, postage prepaid to

the persons on the attached service list.



ABBY DILLEY
6278 Gentle LAne
Alexandria, VA 22310

Albert H. Kramer and David B. Jeppsen
Attorneys for AMERICAN WIRELESS
COMMUNICATION CORPORATION
1201 New York Avenue, N.W.
Penthouse Suite
Washington, D. C., 20005

Melodie A. Virtue
Vice President, Government Relations
AMERICAN WOMEN IN RADIO AND TELEVISION, INC.
1101 Connecticut Avenue, N.W., Suite 700
Washington, D. C. 20036

*Jonathan D. Blake and Kurt A. Wimmer
COVINGTON & BURLING
Attorneys for AMERICAN PERSONAL COMMUNICATIONS
1201 Pennsylvania Avenue, N.W.
P.O. Box 7566
Washington, D. C. 20044

David L. Nace and Pamela L. Gist
Lukas, McGowan, Nace & Gutierrez
Attorneys for ALLIANCE OF RURAL AREA
1819 H Street, N.W., Seventh floor
Washington, D. C. 20006

Robert B. Kelly
Douglas L. Povich
KELLY, HUNTER, MOW &POVICH, P.C.
Attorneys for ADVANCED MOBILECOMM TECHNOLOGIES, INC.
DIGITAL SPREAD SPECTRUM TECHNOLOGIES, INC.
1133 Connecticut Avenue, N.W.
Washington, D. C. 20036

Charles N. Andreae, III
ANDREAE &ASSOCIATES, INC.
1133 Connecticut Avenue, N. W., Suite 700
Washington, D. C. 20036

ARCH COMMUNICATIONS GROUP, INC.
1800 West Park Drive, Suite 250
Westborough, MA 10581

Robert J. Miller and Gardere &Wynne, L.L.P.
Attorney for ALCATEL NETWORK SYSTEMS, INC.
1601 Elm Street, Suite 3000
Dallas, TX 75201

Wayne V. Black, Christine M. Gill
and Marc Berejka
Keller and Heckman
AMERICAN PETROLEUM INSTITUTE
1001 G Street, N. W., Suite 500 West
Washington, D. C. 20001



*Francine J. Berry, Steven R. Davis
and Richard H. Rubin
Attorneys for AMERICAN TELEPHONE & TELEGRAPH
295 North Maple Avenue
Basking Ridge, New Jersey 07920

ASSOCIATION FOR MAXIMUM SERVICE TELEVISION, INC.
1201 Pennsylvania Avenue, N. W.
Post Office Box 7566
Washington, D. C. 20044

Paul J. Berman and Alane C. Weixel
COVINGTON & BURLING
Attorneys for ANCHORAGE TELEPHONE UTILITY
1201 Pennsylvania Ave, N. W.
P.O. Box 7566
Washington, D. C. 20044

WILLIAM J. FRNAKLlN, CHARTERED
ASSOCIATION OF INDEPENDENT DESIGNATED ENTITIES
1919 Pennsylvania Avenue, N.W., Suite 300
Washington, D. C. 20006-3404

ABRAHAM KYE, ET AL.
Law Office of John D. Pellegrin, Chtd.
1140 Connecticut Avenue, N. W., Suite 606
Washington, D. C. 20036

David L. Nace and Pamela L. Gist
LUKAS, MCGOWAN, NACE & GUTIERREZ, CHARTERED
Attorneys for ALLIANCE OF RURAL AREA TELEPHONE
1819 H Street, N. W., seventh floor
Washington, D. C. 20006

Alan R. Shark, President
AMERICAN MOBILE TELECOMMUNICATIONS
ASSOCIATION, INC.
1835 K. STreet, N.W., Suite 203
Washington, D. C. k 20006

Elizabeth R. Sachs, EsqUire
Lukas, McGowan, Nace &Gutierrez
AMERICAN MOBILE TELECOMMUNICATIONS
ASSOCIATION, INC.
1819 H Street, N.W., Suite 700
Washington, D. C. 20006

ALEXJ. LORD
Mercury
236 E. 6400 South
Murray, UT 84107

ARLENE F. STREGE
117 Howell Drive
Somerville, NJ 08875

Bruce D. Jacobs and Glenn S. Richards
Fisher, Wayland, Cooper & Leader
AMSC SUBSIDIARY CORPORATION
1255 23rd Street, N. W., Suite 800
Washington, D. C. 20037



John A. Prendergast
Blooston, Mordkofsky, Jackson &Dickens
AMERICAN AUTOMOBILE ASSOCIATION, INC.
2120 L Street, N.W., Suite 300
Washington, D. C. 20037

Andrea L. Johnson
Professor of Law at the California-Western School of Law
Hopkins &Sutter
888 Sixteenth Street, N. W.,
Washington, D. C., 20006

Curtis White
ALLIANCE FOR FAIRNESS AND VIABLE OPPORTUNITY
1920 L Street, N. W. Suite700
Washington, D. C., 20036

Robert Weigend, Esq.
Schnader, Harrison, segal & Lewis
ALLIANCE FOR FAIRNESS AND VIABLE OPPORTUNITY
1119 Nineteenth Street
Washington, D. C. 20036

Lon C., Levin-Vice President and Regulatory Counsel
AMSC SUBSIDIARY CORPORATION
10802 Park Ridge Boulevard
Reston, Virginia 22091

*Frank Michael Panek
Attorney for the AMERITECH OPERATING COMPANIES
2000 W. Ameritech Center Drive., Room 4H84
Hoffman Estates, IL 60196-1025

David J. Brugger and Marilyn Mohrman-Gillis
ASSOCIATION OF AMERICAN'S PUBLIC TELEVISION STATIONS
1350 Connecticut Avenue., N. W. , Suite 200
Washington, D.C. 20036

*William B. Barfield and Jim O. Llewellyn
BELLSOUTH CORPORATION
BELLSOUTH TELECOMMUNICATIONS, INC.
BELLSOUTH CELLULAR CORP.
MOBILE COMMUNICATIONS CORPORATION OF AMERICA
1155 Peachtreet Street, N. E.
Atlanta, Georgia 30367-6000

*Charles P. Featherstun and David G. Richards
BELLSOUTH CORPORATION
BELLSOUTH TELECOMMUNICATIONS, INC.
BELLSOUTH CELLULAR CORP.
MOBILE COMMUNICATIONS CORPORATION OF AMERICA
1133 21 st Street, N. W.
Washington, D. C. 20036

Jeffrey T. Bergner
BERGNER, BOYETIE, BOCKORNY & CLOUGH, INC.
1101 Sixteenth Street, Northwest, Suite 500
Washington, D. C. 20036



*Lawrence W. Katz
BELL ATLANTIC TELEPHONE COMPANIES
1710 H Street, N. W.
Washington, D. C. 20006

*Gary M Epstein, Nicholas W. Allard, James H. Barker
LATHAM & WATKINS
Attorneys for BELL ATLANTIC PERSONAL COMMUNICATIONS, INC.
1001 Pennsylvania Avenue, N.W., Sutie 1300
Washington, D.C., 20004-2505

George E. Murray
Carl W. Northrop- Attorney
Bryan Cave
700 13th Street, N.W., Suite 700
Washington, D. C. 20005

Albert H. Frazier, Jr.,
President & CEO
CALCELL WIRELESS, INC.
2723 Easton Drive
Burlingame, CA 94010

*Michael F. Altschul
CELLULAR TELECOMMUNICATIONS INDUSTRY ASSOCIATION
Two Lafayette Centre, Third floor
1133 21st Street, N. W.
Washington, D. C. 20036

Ellen S. Deutsch and Jacqueline R. Kinney
CITIZENS UTILITIES COMPANY
P.O. Box 340
8920 Emerald Park Drive, Sutie C
Elk Grove, CA 95759-0340

Massoud Ahmadi, Ph.D.
Director of Research
CALL HER, L.L.C.
3 Church Circle, Suite 233
Annapolic, Maryland 21401

William J. Franklin, Esq.
CELLULAR SETTLEMENT GROUPS
1919 Pennsylvania Avenue, N. W., Suite 300
Washington, D. C., 20006-3404

*Thomas J. Casey and David H. Pawlik
Attorneys for CELLULAR COMMUNICATIONS INC
SKADDEN, ARPS, SLATE, MEAGHER & FLOM
1440 New York Avenue, N.W.
Washington, D. C. 20005

Richard M .Tettelbaum
Attorney for CFW COMM. CO,
DENVER AND EPHRATA TELE & TEL AND
LEXINGTON TELEPHONE COMPANY
Gurman, Kurtis, Blask & Freedman, Chartered
1400 16th Street, N.W., Suite 500
Washington, D. C. 200036



Richard S. Wilensky
Middleberg, Riddle & Gianna
Attorneys for COMTECH ASSOCIATES, INC.
2323 Bryan Street, Suite 1600
Dallas, TX 75201

Milton Bins
Faye M. Anderson
COUNCIL OF 100
1129 - 20th Street, N. W. , Suite 400
Washington, D. C. 20036

Peter A. Casciato
A Professional Corporation
CELLULAR SERVICE, INC.
1500 Sansome Street, Suite 201
San Francisco, CA 94111

Aaron I. Fleischman, Arthur H. Harding
and Erin R. Bermingham
FLEISCHMAN and WALSH
CENTURY COMMUNICATIONS CORPORATION
1400 Sixteenth Street, N.W. Suite 600
Washington, D. C. 20036

Dow, Lohnes & Albertson
11225 23rd Street, N.W., SUite 500
Washington, D. C. 20037
Cablevision Industries Corporation
COMCAST CORPORATION
Cox Cable Communications,
Jones Intercable, Inc.

John D. Lockton, Managing Partner
CORPORATE TECHNOLOGY PARTNERS
100 S. Ellsworth Avenue, 9th floor
San Mateo, CA 94401

Philip F. Otto, Chairman and CEO
CALIFORNIA MICROWAVE, INC.
990 Almanor Avenue
Sunnyvale, California 94086

Joe D. Edge, Neal M. Goldberg
and Sue W. Bladek
HOPKINS & SUITER
COOK INLET REGION, INC.
888 16th Street, N. W.
Washington, D. C. 20006

*Werner K. Hartenberger and Laura H. Phillips
DOW, LOHNES & ALBERTSON
Attorneys for COX ENTERPRISES, INC.
1255 23rd Street, Suite 500
Washington, D. C., 20037



John S. Hannon, jr.
Nancy J. Thompson
COMSAT CORPORATION
6560 Rock Spring Drive
Bethesda, MD 20817

John A. Prendergast
Blooston, Mordkofsky, Jackson &Dickens
CHICKASAW TELEPHONE COMPANY
2120 L Street, N.W., Suite 300
Washington, D. C. 20037

Nancy Douthett-Principal
CONVERGING INDUSTRIES
P.O. Box 6141
Columbia, MD 21045-6141

Thomas Gutierrez
Lukas, McGowan, Nace & Gutierrez
Attorneys for COALITION FOR EQUITY IN LICENSING
1819 H Street, N.W. Suite 700
Washington, D. C. 20006

Cole, Raywid & Braverman
James F. Ireland
1919 Pennsylvania Avenue, NW, Suite 200
Washington, D. C. 20006

Harold K. McCombs, Jr.
Duncan, Weinberg, Miller & Pembroke, P.C.
1615 M Street, N. W., Suite 800
Washington, D. C. 20036

Shirley S. Fujimoto and Marc Berejka
Keller and Heckman
DOMESTIC AUTOMATION COMPANY
1001 G Street, N.W., Suite 500 West
Washington, D. C. 20001

William J. Franklin
Attorney for DEVSHA CORPORATION
William J. Franklin, Chartered
1919 Pennsylvania Avenue, N. W., Suite 300
Washington, D. C. 20006-3404

J. Jeffrey Craven, Esquire
Attorney for DIVERSIFIED CELLULAR COMMUNICATIONS
BESOZZI, GAVIN &CRAVEN
1901 L Street, N.W., Sutie 200
Washington, D.C. 20036

Leonard J. Kennedy, Laura H. Phillips
and Richard S. Denning
DOW, LOHNES & ALBERTSON
1255 23rd Street, N. W.
Washington, D. C. 20037



E. F. Johnson Company
Gardner, Carton & Douglas
1301 K Street, N.W
Suite 900, East Tower
Washington, D. C. 20005

MS. EROCA DANIEL
220 E. Wilbur Road, #A
Thousand Oaks, CA 91359

Edward M. Johnson
P.O. Box 2688
Crossville, TN 38557

Lee L. Selwyn, President
ECONOMICS AND TECHNOLOGY, INC.
One Washington Mall
Boston, Massachusetts 02108-2617

J. Jeffrey Craven, Esquire
BESOZZI, GAVIN & CRAVEN
Attorney for FIRST CELLULAR OF MARYLAND, INC.
1901 L Street, N.W. , Suite 200
Washington, D. C. 20036

Eliot J. Greenwald
FISHER, WAYLAND, COOPER AND LEADER
1255 23rd Street, N.W., Suite 800
Washington, D. C., 20037

Andrew D. Lipman
Margaret M. Charles
Attorneys for FIBERSOURTH, INC.
3000 K Street, N. W., Suite 300
Washington, D.C. 20007

*Edward C. Schmults
Senior Vice President
GTE SERVICE CORPORATION
One Stamford Forum
Stamford, CT 06804

GVNW INC/MANAGEMENT
7125 S.W. Hampton Street, Suite 100
Tigard, OR 97223

Michael S. Hirsch
Vice President of External Affairs
GEOTEK INDUSTRIES, INC.
1200 19th Street, N. W., Suite 607
Washington, D. C. 20036

Kathy L. Shobert
Director, Federal Regulatory Affairs
GENERAL COMMUNICATION, INC.
888 16th Street, N.W., Sutie 600
Washington, D. C. 20006

DAVID F. GENCARELLI, ESQ.
1919 Pennsylvania Avenue, N. W., Suite 300
Washington, D. C. 20006



Gary M. Epstein
Raymond B. Grochowski
Attorneys for HUGHES TRANSPORTATION
LATHAM & WATKINS
Washington, D. C. 20004

Gary M. Epstein
John P. Janka
James H. Barker
LATHAM &WATKINS
HUGHES COMMUNICATIONS GALAXY, INC AND DIRECTV, INC.
1001 Pennsylvania Avenue, N.W. Suite 1300
Washington, D. C. 20004

HENRY J. STAUDINGER
Rt. 1, Box 245
Toms Brock, VA 22660

James U. Troup and Laura Montgomery
Attorneys for IOWA NETWORK SERVICES, INC.
Arter & Hadden
1801 K Street, N.W.
Washington, D. C. 20006

Mark E. Crosby
Frederick J. Day, Esq.
President &Managing Director
Attorneys for INDUSTRIAL TELECOMMUNICATIONS ASSOCIATIONS, INC.
1110 N. Glebe Road, Suite 5-0
Arlington, VA 22201-5720

Michael F. Morrone and Keller and Heckman
INDEPENDENT CELLULAR CONSULTANTS
1001 G Street, N.W., Suite 500 West
Washington, D. C. 20001

Robert B. Kelly
KELLY, HUNTER, MOW & POVICH, P.C.
IVHS AMERICA
1133 Connecticut Avenue, N. W.
Washington, D. C. 20036

Jack Taylor, Esq.
Attorney for INTERDIGITAL COMMUNICATIONS CORP
9215 Rancho Drive
Elk Grove, CA 95624

David L. Hill and Audrey P. Rasmussen
Attorney for INDEPENDENT CELLULAR NETWORK INC.
O'Connor & Hannan
1919 Pennsylvania Avenue, N.W., Suite 800
Washington, D.C. 20006

Louis Gurman and Coleen Egan
Gurman, Kurtis, Blask & Freedman, Chartered
Attorneys for JAJ CELLULAR
1400 Sixteenth Street, N.W., Suite 500
Washington, D. C., 20036



JAMES AIDALA
6278 Gentle Lane
Alexandria, VA 22310

John Dudinsky, Jr.,
JOHN DUDINSKY & ASSOCIATES
305 East Capitol Street, S. E.
Washington, D. C. 20003

James M. Rhoads, President
JMP TELECOM SYSTEMS, INC.
P.O. Box 292557
Kettering, Ohio 45429

Keck, Mahin & Cate
1201 New York Avenue, N.W.
Washington, D. C. 20005

David L. Nace and Pamela L. Gitst
LUKAS, McGOWAN, NACE & GUTIERREZ, Chtd.
Attorneys for LIBERTY CELLULAR, INC.
1819 H Street, N. W. , Seventh floor
Washington, D. C. 20006

Linda K. Smith and William D. Wallace
CROWELL & MORING
LORAL QUALCOMM SATELLITE SERVICES, INC.
1001 Pennsylvania Avenue, N.W.
Washington, D. C. 20004

Leslie A. Taylor
LESLIE TAYLOR ASSOCIATES
LORAL QUALCOMM SATELLITE SERVICES, INC.
6800 Carlynn Court
Bethesda, Maryland 20817-4302

Law Offices of Richard S. Myers
1030 15th Street, N. W. , Suite 908
Washington, D.C. 20005

*Scott K. Morris
Vice President - Law
MCCAW CELLULAR COMMUNICATIONS, INC.
5400 Carillon Point
Kirkland, Washington 98033

*R. Gerard Salemme
Senior Vice President-Federal Affairs
MCCAW CELLULAR COMMUNCIATIONS, INC
12150 Connecticut Avenue, N.W. 4th floor
Washington, D. C. 20036

*Larry Blosser, Donald J. Elardo
MCI TELECOMMUNCIATIONS CORPORATION
1801 Pennsylvania Avenue, N.W.
Washington, D. C. 20006



Timothy E. Welch and Hill &Welch
Attorneys for MEBTEL, INC.
1330 New Hampshire Avenue, N.W., #113
Washington, D. C. 20036

Ana K. Newhall, Attorney
Moss & Barnett
MINNESOTA EQUAL ACCESS NETWORK SERVICES, INC.
4800 Norwest Center
Minneapolis, MN 55402

Gene A. Bechtel
Bechtel & Cole, Chartered
MWTV, INC.
1901 L Street, N. W. , Suite 250
Washington, D. C. 20036

Michael D. Kennedy, Director Regulatory Relations
Michael Menius, Manager Common Carrier Relations
Mary Brooner, Manager Regulatory Relations
MOTOROLA, INC.
1350 I Street, N.W, Suite 400
Washington, D. C. 20005

Michael D. Kennedy-Director, Regulatory Relations
MOTOROLA SATELLITE COMMUNICATIONS, INC.
1350 I Street, N. W. Suite 400
Washington, D.C., 20005

Philip L. Malet- Alfred Mamlet Steptoe & Johnson
MOTOROLA SATELLITE COMMUNICATIONS, INC.
1330 Connecticut Avenue, N. W.
Washington, D. C.

Barry Lambergman
Fletcher Heald & Hildreth
MOTOROLA SATELLITE COMMUNICATrONS, INC.
1300 North 17th Street, 11 th floor
Rosslyn, VA 22209

Law Offices of Henry E. Crawford, Esq.
MILLIN PUBLICATIONS, INC.
1150 Connecticut Avenue, N. W. , Suite 900
Washington, D. C. 20036

*NATIONAL TELECOMMUNICATIONS AND INFORMATION ADMINISTRATION
U.S. Department of Commerce
Room 4713
14th and Constitution Avenue, N. W.
Washington, D. C. 20230

Margot Smiley Humphrey
KOTEEN & NAFTALIN
Attorneys for NATIONAL RURAL TELECOM ASSOCIATION
1150 Connecticut Avenue, N.W.
Suite 1000
Washington, D. C. 20036



*Robert S. Foosaner and Lawrence R. Krevor
DOW, LOHNES & ALBERTSON
Attorneys for NEXTEL COMMUNICATIONS, INC.
1255 23rd Street, N. W.
Washington, D. C. 20037

*Edward R. Wholl
Jacqueline E. Homes Nethersole
Attorneys for NYNEX CORPORATION
120 Bloomingdale Road
White Plains, NY 10605

Henry L. Baumann, Barry D. Umansky
and Valerie Schulte
Its Attorneys
NATIONAL ASSOCIATION OF BROADCASTERS
1771 N . Street, N. W.
Washington, D. C. 20036

Alan S. Tilles, Equire
Its Attorneys
Meyer, Faller, Weisman and Rosenberg, P.C.
NATIONAL ASSOCIATION OF BUSINESS AND EDUCATIONAL RADIO, INC.
4400 Jenifer Street, N.W., Suite 380
Washington, D. C. 20015

David Cosson and L. Marie Guillory
Attorneys for NATIONAL TELEPHONE COOPERATIVE ASSOCIATION
2626 Pennsylvania Avenue, N.W.,
Washington, D.C. 20037

Lisa M. Zaina-General Counsel
ORGANIZATION FOR PROTECTION AND
ADVANCEMENT OF SMALL TELEPHONE COMPANIES
21 Dupond Circle, N.W., Suite 700
Washington, D. C. 20036

Matthew L. Dosch
Manager-Regulatory & Legislative Affairs
ORGANIZATION FOR PROTECTION AND ADVANCEMENT
OF SMALL TELEPHONE COMPANIES
21 Dupond Circle, N.W., Suite 700
Washington, D. C. 20036

OYE AJAYI-OBE
1521 Heather Hollow Circle, Suite 21
Silver Spring, MD 20904

*James P. Tuthill, Theresa L. Cabral
and Betsy Stover Granger
PACIFIC BELLAND NEVADA BELL
140 new Montgomery Street, Room 1529
San Francisco, CA 94105

*James L. Wurtz
PACIFIC BELL AND NEVADA BELL
1275 Pennsylvania Avenue, N.W.
Washington, D. C. 20004



*Judith S1. Ledger-Roty
James J. Freeman and Michael Wasck
Attorneys for PAGING NETWORK, INC.
1200 18th Street, N.W.
Washington, D. C. 20036

Phillip L. Spector and Susan E. Ryan
PAUL, WEISS, RIFKIND, WHARTON &GARRISON
Attorneys for PAGEMART, INC.
1615 L Street, N.W., Suite 1300
Washington, D. C., 20036

David J. Kaufman and Lorretta K. Tobin
Brown Nietert & Kaufman, Chtd.
Its Attorneys Minority PCS COALITION
1920 N Street, N. W., Suite 660
Washington, D. C. 20036

David L. Nace
LUKAS, McGOWAN, NACE &GUTIERREZ, Chtd.
Attorneys for PACIFIC TELECOM CELLULAR, INC.
1819 H Street, N.W., Seventh floor
Washington, D. C. 20006

Gerald S. McGowan and George L. Lyon, Jr.,
LUKAS, MCGOWAN, NACE &GUTIERREZ, CHARTERED
Attorneys for PALMER COMMUNICATIONS INCORPORATED
1819 H Street, N.W., Seventh floor
Washington, D. C. 20006

Louis Gurman and Richard M. Tettelbaum
Attorneys for PNC CELLULAR, INC AND ITS AFFILIATES
Gurman, Kurtis, Blask &Freedman, Chartered
1400 16th Street, N.W., Suite 500
Washington, D. C. 20036

Stephen Curtin-Vice President
PCNS-NY, Inc.
17 Battery Place, Suite 1200
New York, New York 10004-1256

Point Communications Company
John Hearne, Chairman
100 Wilshire Boulevard, Suite 1000
Santa Monica, CA

Howard M. Liberman
ARTER & HADDEN
Attorneys for PRIMOSPHERE LIMITED PARTNERSHIP
1801 K Street, N. W. , Suite 400K
Washington, D.C. 20006



Richard L. Vega, Jr., President
PHASE ONE COMMUNICATIONS, INC.
3452 Lake Lynda Drive #115
Orlando, FL 32817

Peter Arth, Jr., Edward W. O'Neill, Ellen Levine
Attorneys for the PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA
5050Van Ness Avenue
San Francisco, CA 94102

M. John Bowen, Jr.,
John W. Hunter
Attorneys for PMN, INC.
McNair & Sanford P.A.
1155 Fifteenth Street
Washington, D.C 20005

David L. Jones, Chairman
RURAL CELLULAR ASSOCIATION
Government and Industry Affairs Committee
2120 L Street, N. W., Suite 810
Washington, D. C. 20037

Michael J. Shortley, III
ROCHESTERTEL
180 South Clinton Avenue
Rochester, New York 14646-0700

Peter Tannenwald
Counsel for RADIO TELECOM AND TECHNOLOGY, INC.
ARENT FOX KINTENER AND KAHN
1050 Connecticut Avenue, N.W.
Washington, D.C. 20036-5339

GOLDBERG, GODLES, WIENER & WRIGHT
Attorneys for RAM MOBILE DATA USA LIMITED PARTNERSHIP
1229 Nineteenth Street, N. W.
Washington, D. C. 20036

William J. Franklin
Attorney for ROAMER ONE, INC
William J. Franklin, Chartered
1919 Pennsylvania Avenue, N. W. , Suite 300
Washington, D. C. 20006-3404

Ann K. Newhall, Attorney
Moss & Barnett
RURAL CELLULAR CORPORATION
4800 Norwest Center
Minneapolis, MN 55402

John A. Prendergast
Blooston, Mordkofsky, Jackson & Dickens
ROCKY MOUNTAIN TELECOMMUNICATIONS ASSOCIATION


